106. (amended) \[A] 
of claim 104 wherein saic 
from the group consisjzringF of \ 



method [in accordance with] 
ypeptide [ compri ses ] is selected 
avidin, streptavidin, and [rabbit 



IgG] anti-A immunoglobulin 

107. (amended) [A] The method"! in accordance with] 
of claim 104 wherein [the nioiety^A [of s^ic^compound] is a 
hapten and said polypept{L$ieCj.> an antib< 

108. (amery*£ri) 1XT The me 




ereto. 
n accordance with] 



of claim 104 
ligand. 

109. (amended) [A] The 
of claim 104 wherein the moiety 
tide which can be detected 
dense [protein], or ^is 
insoluble] react 
tion product 



ein [the moiety A [of said compound] is a 

n accordance with] 
in] with said polypep- 
escent [dye], electron 
able of [depositing an 
with a substrate to form a detectable reac-- 





125. (amende^) A method of determining the presence 

Leic or 



or absence of (gT targej Vn a sample [of a deoxyribonucle 
ribonucleic acid molecule] which comprises [forming a double- 
stranded hybrid polynucleotide duplex which includes a single 
strand of deoxyribonucleic^ or ribonucleic acid corresponding to 
or derived from said deoxyribonucleic or ribonucleic acid mole- 
cule and a] contacting said sample with at least one compound 
[in accordance with claim 47] rtaving the structure : 



2 



ENZ.0271 




wherein each of B, B 1 , and B" repr^sj^nts a purine, deazapurine, 
or pyrimidine moiety covalently bonded to the C' 1 '' -position of 
the sugar moiety, provided tha^/whenever B, B f , or B" is purine 
deazapurine, it is attachedy^t/the N 9 -position of the purine or 
deazapurine, and wheneveQ^l B 1 , or B" is pyrimidine, it is 
attached at the N * -posiwon; 

wherein A represents ay least one component of a signalling 
moiety and consists ffi at least three carbon atoms; 
wherein B and A ar#attached directly or through a linkage 
group, said linkage group not interfering substantially with 
the characteristic ability of B to hybridize with said target 
or of A to produce a detectable signal wherein if B is purine A 
is attached fh the 8-position thereof, if B is deazapurine A 
is attached/to the 7-position thereof, and if B is 
deazapuriflfe A is attached to the 7-position thereof, and if 
B is pyriftidine A is attached to the 5-position thereof; and 
wherein/ig represents H- or H0-; and 

detecting any signal associated with target-bound compounds 
[ saidyMouble- stranded hybrid polynucleotide duplex according 
to tfi method of Claim 113]. 

126. (amended) [A] The j a^fhod [in accordance with] 
of claim 125 wherein saifl L^oxribonucleic or ribonucleic acid 
molecule] target is jt^nucfreic acid sequence derived from a liyjjig 
organism. 
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J^TT (amemted) [A] The method [in accordance with] 
of claim [125] .^^wherein said living organism [comprises 
bacteria, fungi, viruses, yeast and mammals] is selected from 
the group consis ting of prokarvotes and eukarvotes . 



128. (amended) The [A] method of [diagnosing the 
presence of a nucleic acid] claim 125 wherein said sample is 
suspected of containing an etiologicaL/agent [in a subject 
which comprises obtaining a suitab*i sample from said subject, 
determining the presence in^d sample of deoxyribonucleic or 
ribonucleic acid natura^J^^ssociated with said etiological - 
agent by forming a doubl^- stranded polynucleotide duplex which 
includes a compound itf accordance with Claim 47 and a single 
strand of deoxyribonucleic or ribonucleic acid corresponding 
to or derived fifom said deoxyribonucleic or ribonucleic acid 
which l and s6id target nuclei c aci d sequence is naturally 
associated with said etiological agent [under suitable 
condi^ons, and detecting the presence of said double- stranded 
po Nucleotide duplex using the method of Claim 113] 

J-23C^^( amended) [A] The method [in accordance with] 
of claim i>er wherein said [subject] sample is of human or animal 
Qri 9 in and said etiological agent [includes] is selected from 
the group consisting of bacteria, viruses and fungi. 

130. (amended) [A] The method o£ [testing] claim 125 
wherein said sampl e comprises a bacte^um [to determine the 
presence of] suspected of containing a target nucleic acid 
sequence which imparts ^e^ance to an antibiotic [which] 
wherein said compoun^j^prises [preparing] a polynucleotide 
complementary to thp/[ deoxyribonucleic acid gene] sequence of 
said bacterium which confers resistance to said antibiotic [and 
includes the/compound of Claim 1 incorporated therein, contacting 
said polynucleotide with deoxyribonucleic acid obtained from 
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Of 



said bacterium under suitable conditions so as to form a double- 
stranded hybrid duplex, cojrit acting said duplex with a polypeptide 
capable of forming a compirex^with said hybrid duplex under suit- 
able conditions, saidA^Olypeptide including a moiety which can 
be detected if bbJ^T complex is formed, and detecting the presence 
of said complex indicating resistance to said antibiotic and 
the absence of said complex indicating susceptibility to said 
antibiotic]. 



3 



131. (amended) [A] The method [in acco 
of claim 130 wherein said ^agteirium ^il Stredtoco 



or [ Neisseris ] Nei sseri a meningitidi s and sajid 
penicillin. 



dance wijtetfi] 
:cus pyrogenes 



Lbiotic is 



132 



(amended) [A] The method 



jfccorfaance with] 



of claim 130 wherein said bagtorium A i 



Staphylococcus aureus , 



Of 



Candida albicans, Pseudomonas aeruginosa, Streptococcus 
pyrogenes , or Neisseria gonorrhoeae and said antibiotic is a 
tetracycline , 

133. ( amended V/^f A ] The method [in accordance with] of 
claim 130 wherein sajx^b- erotQ^ tuberculosis 
and said antibiotic is an aminoglycoside. 

134. (amended) [A] The method of [d^gnosing] 
claim 125 wherein said sample is suspecte<3f of containing a 
target nucleic acid sequence associated with a genetic disorder 
[in a subject which] and wh^VeJ.nx^aid compound comprises [pre- 
paring] a polynucleotide con^flementary to the [deoxyribonucleic 
acid gene] sequence [o±*^aid subject which is] associated with 
said genetic disorder/[and includes the compound of Claim 1 
incorporated therein, contacting said polynucleotide with 
deoxyribonucleic acid obtained from said subject under suitable 
conditions/so as to form a double- stranded hybrid duplex, con- 
tacting/said duplex with a polypeptide capable of forming a 
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complex with said hybrid duplex, said polypeptide including a 
moiety wich can be detected when said complex is farmed, and 
detecting the presence of said complex using an appropriate 
detection technique, the presence or absence of /said complex 
indicating the presence or absence of said gen4tic disorder]. 

135. (amended) [A] The method of [diagnosing] 
claim 125 wherein said sample is suspected yof containing a 
target nucleic acid sequence associated wirth thalassemia [in a 
human subject which] and wherein said compound comprises [pre- 
paring] a polynucleotide complementary /to the [deoxyribonucleic 

\ / 
acid gene] sequence which is absent Ijh thalassemic subjects 

[and includes the compound of Claim/, incorporated therein, 

contacting said polynucleotide with deoxyribonucleic acid 

obtained from said subject^undeysuitable conditions so as to 

form a double- stranded hybrid ddplex, contacting said duplex 

with a polypeptide capable of /forming a complex with said hybrid 

duplex under suitable condiyions, said polypeptide including a 

moiety which can be detected when said complex is formed, and 

detecting the presence oy saici complex using an appropriate 

/ \ 

detection technique, the absence of said complex indicating the 
presence of thalassemia] . ^ 

13 6. (amended) [A] The method of claim 125 for chromo- 
somal karyotyping y^hich comprises contacting said sample with 
[preparing] a series of [modified polynucleotides corresponding] 
said compounds X/hich are complementary to a series of known 
genetic seqe^/ces located on chromosomes [said polynucleotides 
including compounds in accordance with Claim 1, contacting said 
polynucleotides with deoxyribonucleic acid obtained from chromo- 
somes sp as to form hybrid duplexes, contacting each of said 
duplexes with a polypeptide which is capable of forming a complex 
with/each such duplex, said polypeptides including moieties 
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which can be detected when said complexes az£/formed, and detej 
mining the location' of each complex on saj^r chromosomes so jis 
to thereby determine the location of aa'id genetic sequepces on 
said chromosomes], 

137. (amended) [A] The / method of [detecting a] 
claim 125 wherein said sample /s suspected of /containing a 
target polynucleotide which >ancludes [ the ] A terminal [poly A] 
polynucleotide sequence p^ly A [prepirinjg] and wherein said 
compound comprises a modified poly U 
sequence in which at /least one u 
by chemical addition at the' 5* 



lecule] nucleotide 
moiety has been modified 
pof [a moiety] A [con- 



sisting of at le/fst three carbon/ atoms which is capable of 
, forming a detectable complex with a polypeptide when the modi- 
fied uracil Inoiety is incorporated into a double-stranded poly 
A-poly U duplex, forming such a poly A poly U duplex by contact- 
ing saidf polynucleotide containing said poly A sequence with 
said snodified poVy U molecule under suitable conditions, and 
detecting resulting duplexes so as to thereby detect said poly- 
cleotide ] 



140. (amended) >A] The method of claim 125 whe rein 
said sample is suspected of containing/cells having hormone 
receptor sites on the surfaces the/eof [of cells] which com- 
prises [binding a] contacting s/tid sample with said compound 
[in accordance with clai/m^39r or 139 to the said sites under 
suitable conditions permilzxing binding] having the structure : 




7 



ENZ.0271 



wherein B represents a purine, deazayurine / or 

th^ C 1 ' -poi 



pyrimidine moiety covalently bonded to 



.tion of the 



sugar moiety, provided that when B is purine or dfeazapurine , it 

9 / 

i s attached at the N -position of the purine or/ deazapurine , 

and when B is pyrimidine, it is attached at tlye J>r -position; 
wherein A represents a moiety consisting of A-t least three 
carbon atoms which is capable of forming a/detectable complex 
with a polypeptide when the compound is incorporated into a 
double- stranded ribonucleic or deoxyribonucleic acid duplex; 

wherein B and A are attached together directly 
or through a linkage group, said linkage group not interfering 
substantially with the characteris/ic ability of A to form a 
detectable complex with said-^ polypeptide ; 

wherein if ^ ^ purine, the linkage is attached 
to the 8 -position of the purine, if B is deazapurine, the 
linkage is attached to the 7/ -position of the deazapurine, and 
if B is pyrimidine, the lipikage is attached to the 5 -position 
o f the pyrimidine, and wtaferein each of x, y and z represents 

0 /O O O O O 

II / « » II 

H-HO-, HO-P-O-, vHO-P-Ov-P-O, or HO-P-O-P-O-P-O- 

1 / I V III 

OH / OH OH OH OH OH 



and in which x 
e-iro- 



■7 {cfrr*\ 

/ the 



z is H- or HO- and x and y are reacted to 



disrupting said cells to produce cell surface fragments to which 
said /ompound is bound, separately recovering said cell surface 
fragment, and identifying the same so as to identify said hormone 
receptor sites. 
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141. (amended) [A] Tlx 
cell identification] claim 140 
nant cells by detecting abnorm 
ciated therewith [according to, 

142. \ (amended) [A] 
claim 125 where\n said sampl 




;er 

Ang malig- 
sites asso- 
claim 140 ] . 
>f diagnosing 
?ected of containing a tumor 



cell which comprises [ preparjtngj^a polynucleotide specific 
thereto which comprises disj&fpting said cell and contacting 
said so-disrupted cell\w>xh/^aid compound comprising a sequence 
which is complementaj^ cieoxyrit)onuc:leic acici <? ene £]) sequence 

associated with L^oductiojnSpf a polypeptide diagnostic for] 
said tumor ceJ/1 [and includes \ compound in accordance with 
claim 1, introducing said polynucleotide into said cell under 
suitabLs conditions so as to permitVsaid polynucleotide to 
hybridize with said deoxyribonucleic acid gene sequence , and 
determining whether said polynucleotide hybridizes]. 

X43T ( amend e d -? [A] The method [in accordance with] 

V 

of claim J^4z wherein said polypeptide is ct-fetal protein. 



i4t4r~ ( amended 
of claim 142 wherein 
antigen. 




] The method [in accordance with] 
olypeptide is carcinoembryonic 



REMARKS 

The above amendments have been made to simplify and 
to more particularly recite the modified nucleotides and 
polynucleotides of this divisional application. 

Support for claim 104 appears at page 8, lines 18-26. 
Support for claim 105 appears at page 6, line 3. Support 
for claim 106 appears at page 27, lines 32 and 33 , and at 
page 28, lines 22-32. Support for claims 107 and 108 appears 
at page 12, lines 6-9. Support for claim 109 appears at 
page 28, lines 2-7. Support for claim 125 appears at pages 25 
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